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Experimental 

Crystal data 

[Pt(C24H 20 NP 2 S 2 ) 2 ] 
M, = 1092.03 
Triclinic, PI 
a = 10.1103 (4) A 
b = 10.7023 (4) A 
c = 23.9258 (9) A 
a = 98.137 (3)° 
P = 90.496 (3)° 



Cemal Giizelsoylu, 3 Sevil lrisli a * and Orhan Buyiikgungor 1 ' Data co ;; ecr , on 



Stoe IPDS 2 diffractometer 
Absorption correction: integration 
(X-RED32; Stoe & Cie, 2002) 
= 0.302, r max = 0.790 

Refinement 

R[F 2 > 2a(F 2 )] = 0.026 

wR(F 2 ) = 0.066 

S = 1.03 

9495 reflections 

570 parameters 



y = 115.563 (3)° 
V = 2304.86 (15) A 3 
Z = 2 

Mo Ka radiation 
li = 3.40 mnT 1 
T = 296 K 

0.56 x 0.32 x 0.08 mm 



23061 measured reflections 
9495 independent reflections 
8823 reflections with / > 2a(l) 
R<„, = 0.033 



24 restraints 

H-atom parameters constrained 
A/w = 0.82 e A~ 3 
Apmh>= -0.79 e A~ 3 



In the title compound, [Pt(C 2 4H 2 oNP 2 S2)2], the Pt atom is in a 
distorted square-planar environment and contains two six- 
membered carbon-free chelate rings, one in twist-boat and the 
other in a half-chair conformation. Two phenyl groups are 
disordered over two set of sites in ratios of 
0.721 (13):0.279 (13) and 0.71 (7):0.29 (7). 

Related literature 

For general background to imidodiphosphinedichalcogenides, 
see: Schmidpeter & Groger (1966); Woollins (1996); Haiduc 
(1997); Silvestru et al. (1998); Sekar & Ibers (2006); Crouch et 
al. (2003); Abbati et al (2001). For related structures, see: 
Yanar et al. (2007); Bhattacharyya & Woollins (1995); Irish & 
Yanar (2006); Berry et al. (1988). For geometric analysis, see: 
Cremer & Pople (1975) 




Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X- 
AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to 
prepare material for publication: WinGX (Farrugia, 1999). 

We thank Ondokuz Mayis University for their X-ray crys- 
tallography support and the Research Foundation of Ege 
University for funding (2009 FEN 032). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JJ2077). 
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Bis[bis(diphenylthiophosphinyl)amido- Iplatinum(II) 
C. Giizelsoylu, S. Irisli and O. Buyiikgiingor 

Comment 

In bis(diphenylphosphino)amine (dppa) ligands the phosphorous (III) atoms are succeptable to oxidation by 
chalcogene atoms (i.e. oxygene, sulfur and selenium). Further, double oxidation of dppa will generate 
bis(diphenylthiophosphoryl)-amine ligands [Pli2P(E)NHP(E)Ph2] (E= O, S, Se) and can act as a bidentate chelating anion 
(imidobis(diphenylthiophosphinato) with the loss of an amino proton to a metal metal ion (Schmidpeter & Groger, 1966). 
Similar compounds containing [_/?2P(E)N]2N" (R = alkyl and phenyl) have been investigated (Woollins, 1996; Haiduc, 1997; 

Silvestru et ah, 1998). [_/?2P(E)N]2N~ ligands can also bonded to the metal atoms as a tridentate ligand through the two 
chalcogene and N atoms (Sekar & Ibers, 2006). Metal complexes of imidodiphosphino dichalcogenide ligands have been 
widely used as precursors for the thin films, nanoparticles (Crouch et ai, 2003). Iodine adducts of these ligands are used 
to activate the metals (Abbati et ah, 2001). 

In the title complex, [Pt(Ph 2 P(S)N(S)Ph 2 )] or [Pt(dppaS 2 )2] where dppaS 2 is 
bis[(imidobis(diphenylthiophosphinato)]platinum(II), the Pt atom is in a distorted square planar environment with angles 
trans SI— Ptl— S3 [172.37 (3)°] and S2— Ptl— S4 [171.72 (3)°] and S4— Ptl— SI and S3— Ptl— S2 bite angles of 
101.45 (3)° and 90.87 (3)°, respectively (Fig. 1). These values are comparable with literature values of related com- 
pounds [Yanar et ai, 2007; Bhattacharyya & Woollins, 1995]. The differences in the bite angles of S — Pt — S are likely 
due to the conformations of the six-membered metallo rings. In the Ptl/Sl/Pl/Nl/P4/S4 ring, the Ptl — SI — PI — Nl and 
Ptl — S4 — P4 — Nl torsion angles are -57.12 (13)° and -51.12 (14)°, respectively, with ring puckering parameters of 8= 
89.3 1 (11)° and <D= 287.34 (13)°. This supports a twist-boat conformation (Cremer & Pople,1975). In the Ptl/S2/P2/N2/P3/ 
S3 ring with Ptl— S2—P2—N2 [-52.27 (16)°] and Ptl— S3— P3— N2 [51.49 (17)°] torsion angles and ring puckering para- 
meters of 9= 180.52 (12)° and <D= 141.81 (12)° (Cremer & Pople, 1975) supports a half-chair conformation. The four Pt—S 
bond lengths are slightly different from each other [Ptl— SI: 2.3284 (9) A, Ptl— S2: 2.3207 (8) A, Ptl— S3: 2.3300 (9) A, 
Ptl — S4: 2.3341 (8) A]. These values are comparable with literature values [Yanar et ah, 2007; irisli & Yanar, 2006]. The 
observed PI— SI, P2— S2, P3— S3 and P4— S4 lengths [2.0279 (12) A, 2.0332 (13) A, 2.0327 (14)A and 2.0304 (12) A] 
are closer to single bond than double bond lengths (Berry et ai, 1988). 

Positional disorder in the aromatic rings attached to the P2 and P3 atoms occur with sof values of 0.721 (13) (C23A, 
C24A), 0.279 (13) (C23B, C24B), 0.71 (7) (C34A, C35A) and 0.29 (7) (C34B, C35B), respectively. 

Experimental 

As reactive substances, K^PtCLi (0,108 g; 0.24 mmol) and dppaS2 (0.1 g; 0.24 mmol) were dissolved in dichloromethane- 
methanol solvent system, the stirring solution was refluxed overnight and then yellow solid was collapsed, washed with 
pentane and recrystalized from dichloromethane/diethylether. Complex (I) was also synthesized in the literature by a differ- 
ent reaction pathway (Bhattacharyya & Woollins, 1995). 
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Refinement 

All H atoms were refined using a riding model with C — H = 0.93 A and (7i S0 (H) = 1.2 U S n(C). There are positional disorders 
in the aromatic rings attached to the P2 and P3 atoms with the sof values of 0.721 (13) (C23A, C24A), 0.279 (13) (C23B, 
C24B), 0.71 (7) (C34A, C35A) and 0.29 (7) (C34B, C35B). 



Figures 




Fig. 1. The perspective view of complex (I). Displacement ellipsoids are drawn at 20% prob- 
ability level. H atoms have been omitted for clarity. Positional disorder occurs in the aromat- 
ic rings attached to the P2 and P3 atoms with the sof values of 0.721 (13) (C23A, C24A), 
0.279 (13) (C23B, C24B), 0.71 (7) (C34A, C35A) and 0.29 (7) (C34B, C35B). 



Bis[bis(diphenylthiophosphinyl)amido- 

Crystal data 

[Pt(C 2 4H2oNP 2 S 2 )2] 

M r = 1092.03 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.1103 (4) A 
b= 10.7023 (4) A 
c = 23.9258 (9) A 
a = 98.137 (3)° 
(3 = 90.496 (3)° 
y= 115.563 (3)° 

V= 2304.86 (15) A 3 



: 2 S,S']platinum(ll) 



Z = 2 

P(000) = 1088 

D x = 1.574 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 23061 reflections 

6= 1.7-27.3° 

H = 3.40mm _1 

7=296K 

Prism, yellow 

0.56 x 0.32 x 0.08 mm 



Data collection 



Stoe IPDS 2 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

rotation method scans 
Absorption correction: integration 
(X-RED32; Stoe & Cie, 2002) 
r min = 0.302, J max = 0.790 
23061 measured reflections 



9495 independent reflections 

8823 reflections with / > 2o(7) 
R int = 0.033 

Qmax = 26.5°, 6 m j n = 1 .7° 

A = -12->12 

* = -13->13 
/ = -30-^30 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.026 
wR(F 2 ) = 0.066 
S= 1.03 

9495 reflections 
570 parameters 
24 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 

1.33 19P] 



w = l/[a 2 (Fo 2 ) + (0.036P) 2 



where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.002 

Apmax = 0.82 e A~ 3 
Ap mi „ = -0.79eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TJ- *ITJ 
^iso ' *^eq 


CI 


0.8948 (4) 


0.3729 (3) 


0.59754 (14) 


0.0444 (7) 


C2 


1.0207 (4) 


0.4658 (4) 


0.57643 (18) 


0.0621 (9) 


H2 


1.0238 


0.5476 


0.5661 


0.074* 


C3 


1.1416(5) 


0.4379 (6) 


0.5706 (2) 


0.0845 (14) 


H3 


1.2266 


0.5017 


0.5574 


0.101* 


C4 


1.1354 (6) 


0.3154 (6) 


0.5844 (2) 


0.0906 (16) 


H4 


1.2162 


0.2959 


0.5800 


0.109* 


C5 


1.0115 (6) 


0.2220 (6) 


0.6044 (2) 


0.0864 (15) 


H5 


1.0082 


0.1391 


0.6135 


0.104* 


C6 


0.8916(5) 


0.2502 (4) 


0.61133 (19) 


0.0640 (10) 


H6 


0.8079 


0.1865 


0.6253 


0.077* 


C7 


0.6165 (3) 


0.3202 (3) 


0.54114 (13) 


0.0413 (6) 


C8 


0.6247 (6) 


0.2111 (5) 


0.50558 (19) 


0.0770 (13) 


H8 


0.6995 


0.1853 


0.5123 


0.092* 


C9 


0.5221 (7) 


0.1398 (6) 


0.4599 (2) 


0.0991 (19) 


H9 


0.5282 


0.0658 


0.4363 


0.119* 


C10 


0.4126 (5) 


0.1765 (4) 


0.44895 (18) 


0.0720 (12) 


H10 


0.3434 


0.1274 


0.4184 


0.086* 
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r 1 — JN 1 — r4 


11C C/1 /11\ 

1Zj.j4 (1 /) 


T>1 XT1 T>1 

r3 — JNZ — rZ 


111 ci / 1 n\ 

131.31 (iy) 


"\T 1 T) 1 p 1 

JN 1 — r 1 — CI 


111 i c n c\ 
11Z.13 (13) 


XT 1 T) 1 PI 

JN 1 — rl — C / 


1 r\/z in ( 1 /i\ 
lUo.3 / (14) 


p 1 n 1 pi 

CI — PI — C7 


1 ni ii / 1 ^ 

107.27 (15) 


Nl— PI— SI 


116.37(11) 


CI— PI— SI 


110.13 (11) 


C7— PI— SI 


103.75 (10) 


N2— P2— CI 3 


108.81 (18) 


N2— P2— C19 


110.03 (18) 
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pin PO A A P')') A 

C 1 y — CZ4A — CZ3 A 


1 1 1 c /o\ 

1ZZ.Z) (o) 


p 1 1 

C13- 


— P2- 


-C19 


1 AC A C ( 1 Q\ 

1U3.40 \ Vo) 


Pin pi^ a i n 1 a 
C 1 y — CZ4A — hlZ4A 


lion 

lis. / 


"N.T1 

JNZ— 


-P2- 


-S2 


110. / / (1Z) 


po ■j \ r^"iA a in 1 a 
CZ3A — CZ4A — hlZ4A 


lis. / 


p 1 1 

C13- 


-P2- 


-S2 


1 A1 AA ( 1 1\ 

!U3.yU (13) 


POO PT1D ptid 

CZZ — CZ3B — CZ4B 


1Z4.3 (10) 


pm 


-P2- 


-S2 


111 A/i PI l\ 

11 1.U0 (13) 


PI 1 pTin U11D 

CZZ — CZ3B — hlZ3r> 


i n o 
1 1 /.o 


JNZ— 


-P3— C25 


1 A*7 A O ( 1 C\ 

1U /.4o (lo) 


n/1D p'Tjn UT5D 


I 17 o 

I I /.O 


Ml 

JNZ— 


-P3— C31 


1 1 A 1 /^1\ 

1 1U.Z (Z) 


pin p")/iD p")T n 

CIV — CZ4r> — CZ3r> 


1 1 /.y (1 /) 


pic 


-P3- 


-C31 


1 A^ "7A 1 Q\ 

iuj. /u (iy) 


piin pT/in 1 1 i i r> 


Hi pi 

izi .u 


JNZ— 


-P3- 


-S3 


1 1 /.yo (iz) 


PI 1 ID PI A ID I n 1 I) 

CZ3B — CZ4B — hlZ4r> 


111 A 

1Z1 .u 


pir 


-P3- 


-S3 


1 A1 O /I / 1 1\ 

1U3.54 (13) 


pin ptc pi/; 
C3U — CZD — CZO 


1 1 o a \ 

iio.y (4) 


p ^ 1 1 

C31- 


-P3- 


-S3 


1 1 A *7 1 /K\ 
11U./1 (ID) 


pi pi PTC T>1 

C3U — CZj — r3 


111 Q /1\ 

1Z1 .o (3 J 


JN 1— 


-P4— C43 


1 A"7 (\ ^\ 
1U /.0 / (1 J) 


p-> /c ptc m 
CZO — CZj — r3 


1 1 n 1 ( a \ 

ny.i (4) 


JN 1— 


-P4— C37 


1 A*7 /I A ( 1 C\ 

1U/.4U (Id) 


P1 "7 pi/ pir 

CZ / — CZO — CZj 


i m n (c\ 

i iy.u (0) 


p /] i 
C43- 


— P4- 


-C37 


1 AC / 1 C\ 

IUj.OO (1 j) 


CZ / — CZO — riZO 


1 ia ^ 


M 1 

JN 1— 


-P4- 


-S4 


1 1 /.04 (1U) 


PTC pi<: TJl/T 

CZj — CZO — hlZO 


1 in c 


p /i i 
C43- 


-P4— S4 


1 AC AA /1 1 \ 

iio.yy (ii) 


pi O PT7 pi£ 

CZo — CZ / — CZO 


111 T (H\ 

1Z1.3 (/) 


P 1 -7 

C3 /- 


— P4- 


-S4 


iii nn {>* i\ 
111.// (IZ) 


pi o pii i m 
CZo — CZ / — hlZ / 


i m i 

ny.3 


r 1 — 


-Sl- 


-Ptl 


1 A A 1 £ //I \ 

iuy.10 (4) 


pi/ pi -7 TT1-7 

CZO — CZ / — hlZ / 


ny.3 


ni 

rZ — 


-S2- 


-Ptl 


1 A/1 A*7 //I \ 

lU4.y / (4) 


pi -7 pi o pin 

cz / — czo — czy 


1 in i t /z\ 
IZV.Z (0) 


r3 — 


-S3- 


-Ptl 


1 A/1 1 £ //I \ 

1U4.30 (4) 


pi -7 pi o i no 
CZ / — CZo — hlZo 


ny.y 


n i 

r'H — 


-S4- 


-Ptl 


1 1 A 1 A (A \ 

1 1U.ZU (4) 


pin C?R H?R 


1 1 Q Q 

117.7 


— 


-Ptl- 


-SI 


qi 41 (X\ 


C28 — C29 — C30 


119.8 (6) 


S2- 


-Ptl- 


-S3 


90.87 (3) 


C28 — C29 — H29 


120.1 


Sl- 


-Ptl- 


-S3 


172.36 (3) 


C30 — C29 — H29 


120.1 


S2- 


-Ptl- 


-S4 


171.73 (3) 


C25 — C30 — C29 


120.8 (5) 


Sl- 


-Ptl- 


-S4 


101.46 (3) 


C25 — C30 — H30 


119.6 


S3- 


-Ptl- 


-S4 


84.75 (3) 


p/r pi / ■ ~t pi 

Co — C 1 — Cz — C 3 


-1.5 (6) 


P4— Nl- 


-PI— CI 


— /6.6 (zj 


T>1 n p^> pi 
r 1 — C 1 — Cz — C 3 


—\ /yA (4) 


P4- 


-Nl- 


-PI— C7 


166.4 (z) 


r^i r^T r^i r^/i 
C 1 — Cz — Lj — C4 


1.7 (8) 


P4- 


-Nl- 


-PI— SI 


51.4 (2) 


r^o r^i r^/i r^c 
Cz — C3 — C4 — CD 


Pi Q /Q\ 

-0.8 (9) 


C6— Cl- 


-PI— Nl 


1 £A ^7 
10U. / (3) 


r^i f^A r^t* 
C3 — C4 CD — Co 


pi 1 /Q\ 

-0.3 (9) 


C2- 


-Cl- 


-PI— Nl 


Z 1 .j (3 ) 


f^A pc p/: n 
C4 — C5 — Co — C 1 


U.O (o) 


C6- 


-Cl- 


-PI— C7 


Ol A f1\ 

— oz.y (3) 


p^ p 1 p/: pc 
Cz — CI — Co — C5 


0.3 (7) 


C2- 


-Cl- 


-PI— C7 


A /I A 

y4.y (3) 


T>1 n p/; pc 
Fl — CI — Co — C5 


1 *70 1 //I \ 

1 /o.Z (4) 


C6— Cl- 


-PI— SI 


in a 
Zy.4 (3) 


P1 T P"7 PO pn 

C 1 z — C / — Co — C9 


1 1 <"7\ 

-1.2 (7) 


C2- 


-Cl- 


-PI— SI 


1 CI O /"]\ 

— 1 jZ.o (3) 


T>1 p~7 ro pn 
F 1 — C / — Co — C9 


1 /D.O (4) 


C12- 


— C7- 


— PI— Nl 


A A £. n\ 

—44.0 (3) 


p~7 po pn pin 

c / — cs — cy — c i u 


0.5 (9) 


C8— C7- 


-PI— Nl 


I in £ //I \ 

13o.o (4) 


po pn pin P11 
Co — C9 — C 1 0 — C 1 1 


n *7 sew 

0.7 (9) 


C12- 


-C7- 


—PI— CI 


\ £LA O 

-104. 0 (3) 


pn pin P11 pn 
C9 — CIO — Cll — Clz 


-1.3 (7) 


C8— C7- 


-PI— CI 


1 O /I //1\ 

lo.4 (4) 


po p~7 pn pii 
Co — C / — C 1 z — C 1 1 


U.O (0) 


C12- 


-C7- 


-PI— SI 


/o.O (3) 


T>1 p~7 pn p i i 
Fl — C / — Clz — Cll 


-1 /0.3 (3) 


C8— C7- 


-PI— SI 


AO 1 //lA 
— yO.l (4) 


r^in r^ii r^n r^"7 
ClU — Cll — Clz — C / 


pi /C 

U.O (0 ) 


P3- 


-N2- 


-P2— C13 


\ An n (i\ 
14/. / (3) 


PIO P11 pu pi f 

C 1 0 — C 1 3 — C 1 4 — C 1 5 


1 C /"7\ 

1.5 (7) 


P3- 


-N2- 


-P2— C19 


m i pi\ 

-97.2 (3) 


tv> pn pi/i pic 
Pz — C 1 3 — C 1 4 — C 1 5 


1 *7 1> o / /i ^ 

—178.8 (4) 


P3- 


-N2- 


-P2— S2 


30.5 (3) 


C13— C14— C15— C16 


0.2 (8) 


C18- 


-C13— P2— N2 


11.3 (4) 


C14— C15— C16— C17 


-1.9(10) 


C14— CI 3— P2— N2 


-168.3 (4) 


C15— C16— C17— C18 


1.7(11) 


C18- 


— CI 3— P2— C19 


-106.7 (4) 


C14— C13— C18— C17 


-1.7(8) 


C14- 


— CI 3— P2— C19 


73.7 (4) 


P2— CI 3— CI 8— C17 


178.7 (5) 


C18- 


-CI 3— P2— S2 


136.4 (4) 
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p i / p 1 o no pi i 
Clo — CI / — Clo — C13 


U. 1 (1U) 


no /) a pin pin pi i 
CZ4A — C 1 y — CZU — CZ 1 


i c n\ 
3.3 (1U) 


po | t) p 1 a pon pti 
CZ4B — C 1 V — CZU — CZ 1 


— 43. o (13) 


do pin pon pi i 
r Z — C 1 V — CZU — CZ 1 


1 OO A /C\ 

1 / /.U (3) 


Pin pm pi 1 pot 
Ciy — CZU — CZ1 — czz 


AO Pi 1 \ 
U. O (11) 


POA pi] poo po 1 A 
CZU — CZ 1 — CZZ — CZ3A 


— /.0 (14) 


Pin PO 1 POO POID 

CZU — CZ1 — CZZ — CZ3B 


/1A O ZO /1\ 

4U.Z (14) 


po i n p-> ~) POl A /^O/l A 

CZ3r> — CZZ — CZ3A — CZ4A 


— 00.3 (14) 


PO 1 POO P ") "3 A po /I A 

CZ1 — CZZ — CZ3A — CZ4A 


1 "2 A /1 0\ 

13. U (1 /) 


P O 1 I) pm po /I A p ~) 1 A 

CZ4B — C 1 y — CZ4A — CZ3 A 


O 1 c c\ c\ 
51.0 (13) 


po a pm po /i a ni a 
CZU — C 1 y — CZ4A — CZ3 A 


1.8 (14) 


DO pin po /I A POl A 

rZ — C 1 y — CZ4A — CZ3 A 


1 O 1 O /A\ 

—1/1. / (y) 


PO O POl A PO /I A pm 

CZZ — CZ3A — CZ4A — Ciy 


1 A 1 Q\ 

— 1U.3 (lo) 


{ •-)") A POO POID P O A D 

CZ3A — CZZ — CZ3B — CZ4B 


O A /0\ 

84 (2) 


PO 1 PT) P ") T T) ( • ") | T » 

CZ1 — CZZ — CZ3r> — CZ4r> 


1C f1\ 

-35 (3) 


PO A A pm P O 1 1) POID 

CZ4A — Ciy — CZ4B — CZ3B 


/^C /o\ 

-65 (2) 


pon pm pi/in po ^ d 
CZU — C 1 y — CZ4B — CZ3B 


CO /o\ 

52 (2) 


DO pin P O 1 I) POID 

rZ — C 1 y — CZ4B — CZ3B 


1 O 1 A ( 1 C\ 

— 1 /l.U (13) 


POT P "> T I) / ' 0 A li P 1 Q 

CZZ — CZ3r> — CZ4r> — C 1 y 


-14 (3) 


pon ptc po/; poo 
C3U — CZ3 — CZo — CZ / 


A "2 /1 A\ 
U.3 (1U) 


di nc pta poo 
r3 — CZ3 — CZO — CZ / 


IOC 1 /'/C\ 

1 /3.1 (o ) 


PTC pi/r POO POO 

CZ3 — CZo — CZ / — CZ5 


A C /1 1\ 

—U.3 (13) 


POiC poo poo poa 

czo — cz / — czs — czy 


A /I A \ 

— U.4 (14) 


poo poo pon pon 
CZ / — CZs — CZy — C3U 


1 c /o o\ 

1.5 (12) 


p~> /: poc pin pon 

czo — cz3 — C3U — czy 


A O /Q\ 

U.o (o) 


m poc pin nn 
r3 — CZ3 — C3U — CZy 


1 Ol O //I \ 

-1 /3.o (4) 


po o pon pin ptc 
CZs — CZy — C3U — CZ3 


-1.8 (9) 


r^ic. pi 1 pi o pn 
C3o — C3 1 — C3Z — C33 


A O (C\\ 

-0.2 (9) 


di pi 1 pi o pi i 
r3 — C31 — C3Z — C33 


1 OO O 

1 / / . / (0) 


p-> 1 PIO PTI PI/1 A 

C3 1 — C3Z — C33 — C34A 


A 1 0\ 

-0.1 (17) 


po 1 PIO PTI PI/ID 

C3 1 — C3Z — C33 — C34B 


3(2) 


P") o PTI pil A pi c A 

C3Z — C33 — C34A — C33A 


4(3) 


pi | I) pn i PQ/1A PICA 

C34B — C33 — C34A — C33A 


1 O A\ 

— 1Z (1U) 


pi l f^1A \ pica pi/. 

C33 — C34A — C33A — C3o 


-7(3) 


PI A A PI 1 PI/ID PI CD 

C34A — C33 — C34B — C3M3 


1 CO / 1 c\ 

13Z (13) 


pi o pi i pi | o pirn 

C3Z — C33 — C34r> — C3 jd 


1 A ^C\ 

-14 (5) 


/" • "} q PI ID PI C D PI / 

C33 — C34B — C3DB — C3o 


18 (6) 


P1/ir> PKI) pi /T pi i 
C34r> — C3 3d — C3o — C3 1 


1 Q /C\ 

-18 (5) 


pi 1 1) pi en pi/; pi c a 

C34B — C3 jd — C3o — C3 jA 


9(4) 


pi O pi 1 pT/T Pl CD 

C3Z — C3 1 — C3o — C3M3 


A/l \ 

9(3) 


ni pi 1 pi a pic d 
r3 — C31 — C3o — C3DB 


— ioy (3) 


pi O pi 1 pi A POCA 

C3Z — C3 1 — C3o — C3 jA 


i / pi i \ 

— Z.O (11) 


Dl PI 1 p "1 /, PICA 

r3 — C3 1 — C3o — C3 jA 


1 OA O /A\ 

i /y. / (y) 


PI /I A PIC A Pl/C P1CD 

C34A — C35A — C36 — C35B 


1 c /i //:\ 

-154 (6) 


C34A— C35 A— C36— C3 1 


6(2) 


C42— C37— C38— C39 


-0.4 (7) 


P4— C37— C38— C39 


-176.8 (5) 


C37— C38— C39— C40 


-1.4(10) 


C38— C39— C40— C41 


2.6(10) 



pi 1 A p 1 1 DO CO 

C 1 4 — C 1 3 — r Z — bZ 


/II T { A \ 

-43. Z (4) 


PO /I A pm TJO \T1 

CZ4 A — C I y — r Z — JN Z 


CT 1 {H\ 

52.1 (7) 


PI 1 D pin TJO MO 

CZ4B — C 1 y — rZ — JN Z 


11A C /1 A\ 

11U.3 (14) 


/^oa no do mo 
CZU — c i y — r Z — JN Z 


101 1 (A \ 

— 1Z1 . 1 (4) 


PO /I A p 1 A t>o PI 1 

CZ4 A — C 1 y — r Z — C 1 3 


1 & A 1 /0\ 

ioy.3 (/) 


Z' " 1 1 D pin DO p 1 1 

CZ4r> — C 1 y — rZ — C 1 3 


1 lO 1 /O A \ 

— 13Z.3 (14) 


POA P 1 A DO p 1 1 

CZU — c i y — r Z — C 1 3 


1 A /C\ 

-3.9 (5) 


PO /I A pin DO CO 

CZ4 A — C 1 y — r Z — bZ 


OO o /o\ 

-78.7 (7) 


PI 1 D P 1 A DO C O 

CZ4B — C 1 y — rZ — bZ 


OA 1 C\ A\ 

— ZU.3 (14) 


POA P1A DO CO 

czu — c i y — r Z — bZ 


1 AO 1 //I \ 

lUo.l (4) 


DO MO Dl PTC 

rZ — JNZ — r3 — CZ3 


'\ AH 1 /1\ 

-14/. 3 (3) 


DO MO Dl p "} 1 

rZ — JNZ — r3 — C3 1 


AO A /0\ 
yO.U (3) 


DO MO TJ1 C 1 

r Z — JN Z — r 3 — b 3 


1 A C /l \ 

— 3U.3 (3) 


p O pi POC Dl MO 

C3U — CZ3 — r3 — JNZ 


1 /I C A //I \ 

— 143. y (4) 


PI/ ptc r>l MO 

CZo — CZ3 — r3 — JN Z 


1A C /C\ 

3y.3 (3) 


p-JA Ptc T>1 PI 1 

C3U — CZ3 — r 3 — C3 1 


OO 1 //1\ 

— Zo.3 (4) 


pi/ POC Dl PI 1 

CZo — CZ3 — r 3 — C3 1 


1 CO 1 fA\ 

13 /.I (4) 


Pin PTC Dl Cl 

C3U — CZ3 — r3 — b3 


OO 1 //1\ 

55.3 (4) 


p-)/; poc Dl Cl 

CZo — CZ3 — r3 — o3 


0£ 1 //1\ 

—50.3 (4) 


p 1 / PI 1 T>1 "\TO 

C3o — C3 1 — r 3 — JN Z 


1 /1/C C //1\ 

— 14o.3 (4) 


/")•) pi i t>i MO 

C3Z — C3 1 — r 3 — JN Z 


ICO ( c\ 
33. / (3) 


p -} /; P1 1 T>1 POC 

C3o — C3 1 — r 3 — CZ3 


no £ //i\ 
y /.0 (4) 


PIT p-> 1 t>1 PTC 

C3Z — C31 — r3 — CZ3 


OA O /C\ 

-oU.Z (3) 


P T /" PH T>1 Cl 

C3o — C31 — r3 — b3 


1/1 O fA\ 

— 14.2 (4) 


/")•) pi 1 T>1 Cl 

C3Z — C31 — r3 — o3 


1/iO A fA \ 

loo.U (4) 


di mi n 1 p/ii 
r 1 — JN 1 — r4 — C43 


1 OO 1 /o\ 

IZo.l (Z) 


Dl M1 D 1 PIO 

r 1 — JN 1 — r4 — C3 / 


1 1 o c /o\ 
— 115.3 (Z) 


Dl M1 D 1 C /I 

r 1 — JN 1 — r4 — b4 


o c /o\ 

8.5 (2) 


p /i o p/ii r> 1 mi 
C4o — C43 — r4 — JN 1 


OO O /1\ 

ZZ.5 (3) 


p a a p /i i n 1 mi 
C44 — C43 — r4 — JN 1 


1 CA C /1\ 

— 13y.3 (3) 


p /I o p/ii n 1 pio 
C4o — C43 — r4 — C3 / 


A 1 O /l \ 

-91.7 (3) 


p a a p/ii r> 1 pio 
C44 — C43 — r4 — C3 / 


O C A (1 \ 

o3.y (3) 


p /i o p /i i n 1 c /i 
C4o — C43 — F4 — b4 


1 /1A C ZO\ 

14y.3 (Z) 


P/1 ,/i p/1 1 D/1 C/1 

C44 — C43 — r4 — b4 


10 O CX\ 

— 3Z.5 (3 ) 


pio PIO D/1 M1 

C3o — C3 / — F4 — JN 1 


1 O A (A \ 

3 1 A (4) 


r"MO D/i mi 
C4Z — C3 / — r4 — JN 1 


110 A f1\ 

— 13s. y (3 ) 


pio pi-7 D/1 r"Mi 

C3o — C3 / — r4 — C43 


1 CO 1 (A\ 

13Z.1 (4) 


P/1 0 pio D/1 P/1 1 

C4Z — L-3 / — r4 — C43 


0/1 1 ^l\ 

-24.1 (3) 


pio PIO D/1 C/1 

C3o — C3 / — r4 — b4 


Al A //1\ 

— y3.U (4) 


p /l O PIO D/1 C/1 

C4Z — C3 / — r4 — b4 


AA O /1\ 

yu. / (3) 


M 1 D 1 C 1 Dt 1 

JN 1 — r 1 — bl — rtl 


co in n o\ 
-3 /.1U (1Z) 


p i d 1 c 1 r>«- 1 
Cl — r 1 — bl — rtl 


O 1 A/1 /"1 0\ 

/i.y4 (iz) 


PO d 1 C 1 D+1 

C/ — rl — bl — rtl 


1 oi ci n 1 \ 
— 1 /3.33 (11) 


MT DT CT T")«- 1 

JNZ — rz — bz — Ftl 


CT TA /1 C\ 

-52.29 (15) 


C13— P2— S2— Ptl 


-172.08 (13) 


C19— P2— S2— Ptl 


74.98 (15) 


N2— P3— S3— Ptl 


51.52 (15) 


C25— P3— S3— Ptl 


170.28 (14) 


C31— P3— S3— Ptl 


-76.69 (14) 
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C39— C40— C41— C42 
C40— C41— C42— C37 
C38— C37— C42— C41 
P4— C37— C42— C41 
C48— C43— C44— C45 
P4— C43— C44— C45 
C43— C44— C45— C46 
C44— C45— C46— C47 
C45— C46— C47— C48 
C44— C43— C48— C47 
P4— C43— C48— C47 
C46— C47— C48— C43 



-2.0 (9) 
0.2 (7) 
0.9 (6) 
177.3 (3) 
-1.2 (6) 
-178.9 (4) 
-0.1 (7) 
1.2 (7) 
-1.1 (7) 
1.4 (5) 
179.1 (3) 
-0.2 (6) 



Nl— P4— S4— Ptl 
C43— P4— S4— Ptl 
C37— P4— S4— Ptl 
P2— S2— Ptl— SI 
P2— S2— Ptl— S3 
PI— SI— Ptl— S2 
PI— SI— Ptl— S4 
P3— S3— Ptl— S2 
P3— S3— Ptl— S4 
P4— S4— Ptl— SI 
P4_S4— Ptl— S3 



-51.14(13) 
-171.57(11) 
73.80 (13) 
-118.08 (5) 
65.56 (5) 
-161.21 (5) 
11.37(5) 
-64.69 (5) 
122.34 (5) 
32.08 (5) 
-152.41 (5) 
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